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Abstract 
106. Getting Insight into Enzymes Kinetics and 
Thermodynamics via Theoretical Models in Protein-
Film Square-Wave Voltammetry 
Milkica Janeva, Viktorija Maksimova and Rubin Gulaboski * 
University Goce Delcev 
* Correspondence: rubin.gulaboski@ugd.edu.mk 
 
We present in this work several relevant theoretical models of Protein-film square-wave 
voltammetry of uniformly adsorbed molecules of redox enzymes. Theoretical consideration of several 
one-electron step and two-electron step mechanisms that are coupled to preceding, follow up or 
regeneration (catalytic) chemical steps under conditions of square-wave voltammetry reveal many new 
aspects, especially by enzymatic electrode reactions featuring fast electron transfer. We show in this 
work that the phenomena of “split net-SWV peak” and “quasireversible maximum”, which are typical 
for simple protein-film reactions studied in square-wave voltammetry, are strongly affected by kinetics 
and thermodynamics of preceding, follow-up, or regenerative chemical steps. While we present plenty 
of relevant voltammetric situations useful for recognizing all relevant and most common protein-film 
mechanisms in square-wave voltammetry, we also propose several new approaches to get access to 
kinetics and thermodynamics of chemical steps in all those mechanisms. Most of the results in this 
work throw new insight into the features of protein-film systems that are coupled with chemical 
reactions. 
 
©  2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access 
article distributed under the terms and conditions of the Creative Commons Attribution (CC 
BY) license (http://creativecommons.org/licenses/by/4.0/). 
  
